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Embolus of surgical adhesive to the extremities
causing acute ischemia: Report of two cases
M. A. Guerrero, MD,a M. Cox, MD,a A. B. Lumsden, MD,a M. Reardon, MD,b and J. Howell, MD,b
Houston, Tex
We present 2 cases in which a surgical adhesive embolized to the extremities. In the first case an adhesive was successfully
used in the repair of a DeBakey type I aortic dissection. The patient was seen 2 months postoperatively with acute lower
extremity ischemia, and a large piece of adhesive was extracted from the iliac and femoral arteries at embolectomy. In the
second case the adhesive was used to seal a pericardial patch during repair of a ventricular septal defect. This patient was
seen 1 day postoperatively with acute arm ischemia, and the adhesive particle was extracted from the brachial artery
during embolectomy. (J Vasc Surg 2004;40:571-3.)Anastomotic bleeding can be a challenging problem in
a variety of major cardiac and vascular procedures, and a
significant cause of early morbidity and mortality. Repeat
operation to treat bleeding increases the chances of early
postoperative death and is associated with a higher risk for
postoperative myocardial infarction and renal failure.1,2
Recently a variety of surgical adhesives have become popu-
lar as a way to minimize anastomotic leakage. Fibrin glue, a
combination of fibrinogen and thrombin, was the first
agent to gain widespread acceptance,3,4 but now various
agents are currently available, including gelatin-resorcinol-
formaldehyde and glutaraldehyde cross-linked albumin
(BioGlue).1,5,6 Complications from use of tissue glues are
rare, but small series and anecdotal reports demonstrate
tissue fibrosis at the site of application, cerebral emboliza-
tion, and complete heart block.7,8 In addition, LeMaire et
al9 note that biologic glue inhibits vascular growth and
causes stricture when applied circumferentially around an
aorto-aortic anastomosis. The potential for embolus of
adhesive particles has been a largely theoretical concern,
with only 1 report of embolus to the cerebral circulation.7
We present 2 case reports of embolism of adhesive to the
extremities resulting in ischemia.
CASE REPORTS
Case 1. A 45-year old man, 17 years post aortic valve replace-
ment, initially had acute DeBakey type I aortic dissection. He
underwent repair of the ascending aorta and proximal arch under
circulatory arrest, at which time biologic glue was used within the
dissection plane to obliterate the false lumen. The patient did well
after this procedure, and was discharged to home after an unevent-
ful 7-day hospitalization. Two months after the aortic repair the
patient was seen at an outlying emergency room with acute onset
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doi:10.1016/j.jvs.2004.06.014of excruciating right lower extremity pain, which gradually re-
solved over the several hours required for transfer to our medical
center. The patient reported pallor, paresthesias, and weakness of
the lower leg, which had likewise improved by the time of transfer.
At physical examination femoral pulses were strong bilaterally,
but the popliteal, posterior tibial, and dorsalis pedis pulses were
nonpalpable on the right side. Popliteal, posterior tibial, and
dorsalis pedis pulses were easily palpable in the left leg. Continu-
ous-wave Doppler scans demonstrated low amplitude, monopha-
sic signal in the right posterior tibial artery, but no flow in the
dorsalis pedis. The international normalized ratio was therapeutic
at 2.6. An arteriogram was obtained (Fig 1). The common iliac
artery was partially occluded with thrombus, with completely
occlusive lesions of the proximal superficial and profunda femoral
arteries. We explored the femoral and below-knee popliteal arter-
ies, and performed an embolectomy. The occlusive material was
extracted, and was found to be biologic glue (Fig 2).
Case 2. A 58-year old man with a history of coronary artery
disease and a ventricular septal defect (VSD) was transferred to our
institution from an outside hospital after sustaining an acute pos-
terior myocardial infarction. The patient underwent coronary cath-
eterization, which revealed 70% occlusion of the left anterior
descending artery. Echocardiograms showed a posterior VSD with
a 3:1 shunt. The patient was hemodynamically stable after place-
ment of an intra-aortic balloon pump, and was taken to surgery for
coronary artery bypass and repair of the VSD.
After repair of the VSD and posterior ventriculotomy with
bovine pericardium, biologic glue was successfully used on the
exterior surface of the ventricle to seal the anastomosis. The patient
then underwent an uneventful internal mammary to left anterior
descending coronary artery bypass.
Postoperatively, the patient became hemodynamically unsta-
ble, and an emergent transesophageal echocardiogram demon-
strated a recurrent shunt through the VSD. The patient was
returned to the operating room for reclosure of the VSD with
another bovine pericardium patch and additional biologic glue.
The next day the patient was hemodynamically stable; however, he
was noted to have an acutely ischemic right arm. The extremity was
pulseless and mottled, with only weak flow detected in the radial
artery at Doppler scanning. The patient was returned to the
operating room for brachial artery exploration and embolectomy.571
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peared to be biologic glue. Pathologic analysis confirmed the
diagnosis of biologic glue embolus.
Fig 1. Case 1: Angiogramobtained before embolectomy. A, Par-
tial iliac occlusion. Arrow indicates the BioGlue embolus partially
occluding the common iliac artery. B, Near-total profunda and
superficial femoral artery occlusion.Postoperatively, forearm compartment syndrome developed,
and compartment pressure rose to 78 mm Hg. Fasciotomy was
performed, and the forearm and hand were saved. Cardiac status
remained stable, and the patient had an uneventful 7-day recovery,
after which he was scheduled for discharge. However, sudden
cardiac arrest occurred shortly before discharge, and the patient
died.
DISCUSSION
BioGlue is composed of 45% purified bovine serum
albumin and 10% glutaraldehyde. The glutaraldehyde
causes lysine molecules of bovine serum albumin to cross-
link to the extracellular matrix via covalent bonds. This
bonding reaches maximum strength in 2 to 3 min-
utes.1,10,11
Biologic glue is used primarily as an adjunct to achieve
hemostasis after cardiac or vascular repairs. It effectively
reinforces friable tissue and suture lines, and in the case of
aortic dissection can be used to obliterate the false lumen,
securing the aortic repair.5 In a recent study of cardiac and
vascular surgery patients, Coselli et al1 demonstrated that
immediate anastomotic hemostasis was achieved in 60.5%
of patients treated with biologic glue, compared with
39.2% of patients treated with standard surgical repair.
Complications of tissue adhesives have been infrequent,
and only 1 embolus has been previously reported.7
Carrel et al7 reported a biologic glue–related embolus
to the cerebral circulation, and described 3 plausible mech-
anisms for development of an embolic event after use of
Fig 2. Case 1: Biologic glue fragments retrieved from the femoral
and iliac arteries.
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into the true channel, glue reentry distal to the site of
application, and glue mobilization through stitch channels
during flushing. While it is difficult to state with certainty
which mechanisms were responsible for the embolus in our
particular cases, the clinical findings give us some clues.
In case 1 the embolus most likely originated from
reentry of biologic glue directly into the true lumen. Given
the gross appearance of the embolus removed from the iliac
artery, it would appear that the glue reentered the true
lumen distal to the injection site immediately after applica-
tion, and solidified within the common iliac artery (Fig 1,
Top). The thrombus likely remained partially occlusive and
asymptomatic until a small fragment separated and lodged
downstream at the femoral bifurcation, producing acute
symptoms (Fig 1, Bottom).
In case 2 the biologic glue leaked through the anasto-
mosis between the pericardial patch and the ventricle at
application, and solidified within the flow lumen. Shortly
after surgery the intraluminal glue fragment must have
dislodged and embolized to the brachial artery. That the
patient was taken back to the operating suite for subsequent
VSD repair resulted in a greater amount of biologic glue
use and a higher risk for complications. However, it should
be noted that the death of the patient resulted from heart
disease, not from the use of biologic glue.
Embolus of tissue adhesives has been a largely theoret-
ical concern, with only 1 previously documented case.
While adhesives have been successfully used in thousands of
procedures at our institution without incident, these 2
episodes within 3 months are disturbing. The extremities
were successfully saved in both patients; however, this type
of embolic event may be devastating if not recognized and
treated expeditiously. Judicious application of biologic glue
must be maintained, particularly within the false lumen of
an aortic dissection. The first drops of the biologic glue are
usually thinner and do not set as quickly. Therefore we
recommend discarding the first drops before glue applica-tion. Moreover, materials such as Gore-Tex and pericar-
dium tend to leave large needle holes during suturing, and
extreme care must be taken when applying glue on these
surfaces.
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